General Methods
The products were purified by column chromatography on Merck silica gel 60, particle size 0.040-0.063 mm (230-240 mesh, flash). For thin-layer chromatography (TLC) analysis, SIL G-25 UV254 from MACHEREY&NAGEL were used. Visualization of the developed TLC plates was performed with ultraviolet irradiation (254 nm).
1 H-and 13 C-NMR spectra were recorded at ambient temperature on Inova 400 or VNMRS 600 instruments with tetramethylsilane as an internal standard. Mass spectra and high resolution mass spectra were acquired on a Finnigan MAT 95 (EI/CI) or on a ThermoFisher Scientific LTQ Orbitrap XL (ESI). IR spectra were taken on a PerkinElmer Spectrum 100 FT-IR Spectrometer. Optical rotation values were measured on a Perkin-Elmer 241 polarimeter. Analytical HPLC was performed on a Hewlett-Packard 1100 Series instrument using chiral stationary phases (Chiralpak IA, IB, IC, AD, AS).
Materials
All reactions were carried out under argon. Dry dichloromethane was purchased from Acros. All other chemicals were used without further purification. Triazolium salts A-F were prepared according to known literature procedures.
[1] (E)-2-nitroallylic acetates were synthesized according to literature. [2] 3. General procedure Enals (0.75 mmol), (E)-2-nitroallylic acetates (0.5 mmol), NHC pre-catalyst (10 mol%) and K3PO4 (0.5 mmol) in 2 mL CHCl3:EtOH (10:1) were stirred for 60 h at −10 o C under Argon. Flash Chromatography (pentane:ether = 30:1) afforded the desired products.
Characterization Data
The compound 3a was prepared according to the general procedure. 91.1, 61.0, 58.9, 56.3, 49.9, 35.0, 14.0. IR (ATR): 3063, 3031, 2980 , 2933 , 1722 , 1603 , 1538 , 1496 , 1453 , 1374 , 1292 , 1268 , 1216 , 1182 , 1095 , 1024 127.3 (2C), 121.3, 90.9, 61.1, 58.9, 55.7, 49.7, 34.9, 14.1; IR (ATR): 3031, 2965 , 1720 , 1598 , 1544 , 1490 , 1452 , 1376 , 1293 , 1259 , 1216 , 1184 , 1080 , 1014 , 695 cm -1 ;
HRMS (EI) m/z Calculated for C20H20BrNO4 417.0570, found 417.0576.
S4
The compound 3c was prepared according to the general procedure. 124.2, 90.9, 61.3, 59.5, 50.9, 50.7, 34.7, 14.1; IR (ATR): 3066, 2958 , 1719 , 1603 , 1544 , 1498 , 1449 , 1372 , 1296 , 1265 , 1192 , 1095 , 1023 3, 148.1, 147.2, 138.5, 131.4, 128.7 (2C), 127.5 (2C), 127.4, 121.1, 108.5, 107.3, 101.1, 91.2, 61.0, 58.8, 56.0, 49.8, 34.7, 14.0; IR (ATR): 2977 , 2898 , 2782 , 2321 , 2103 , 1721 , 1611 , 1544 , 1491 , 1442 , 1372 , 1244 , 1182 , 1100 , 1032 8, 150.7, 142.5, 138.5, 128.7 (2C), 127.5, 127.4 (2C), 110.4, 107.8, 88.4, 61.0, 53.6, 52.1, 49.7, 34.9, 14.0; IR (ATR): 3031, 2971 , 1721 , 1600 , 1548 , 1493 , 1451 , 1372 , 1261 , 1184 , 1088 , 1016 2943, 2898, 1720, 1611, 1545, 1490, 1443, 1369, 1314, 1279, 1248, 1213, 1178, 1093, 1040, 1014, 933, 844, 814, 721 119.5 , 113.4 , 112.9 , 91.0 , 61.0 , 58.8 , 56.1 , 55.1 , 49.9 , 35.0 , 14.1; IR (ATR): 3444, 2940, 2286, 2076, 1921, 1723, 1552, 1462, 1366, 1188, 1044, 865, 767 
